Effect of simvastatin on the antihypertensive activity of losartan in hypertensive hypercholesterolemic animals and patients: role of nitric oxide, oxidative stress, and high-sensitivity C-reactive protein.
This study investigated whether simvastatin has antihypertensive activity and can enhance the antihypertensive effect of losartan in hypertensive hypercholesterolemic animals and patients. Hypertension and hypercholesterolemia were induced in rats by L-NAME and cholesterol-enriched diet, respectively. In these animals, repeated administration of simvastatin decreased the systolic blood pressure, enhanced its progressive reductions induced by repeated administration of losartan, and corrected the compromised lipid profile. Concomitantly, repeated administration of simvastatin, losartan, or simvastatin in combination with losartan to these animals increased nitric oxide (NO) production and decreased the elevated serum malondialdehyde (MDA) and high-sensitivity C-reactive protein (hs-CRP) levels. Effects of combined treatment were greater than those of simvastatin or losartan alone. In hypertensive hypercholesterolemic patients, repeated administration of losartan decreased systolic and diastolic blood pressure, increased NO production, and decreased the elevated serum MDA and hs-CRP levels. Addition of simvastatin to losartan therapy enhanced these effects and corrected the compromised lipid profile. Simvastatin inhibited the contractile responses of isolated aortic rings induced by angiotensin II and enhanced the inhibitory effect of losartan on this preparation. l-arginine and acetylcholine enhanced, while L-NAME inhibited the effects of simvastatin, losartan, and their combination on these contractile responses. Thus, simvastatin exerts antihypertensive effect in hypertensive hypercholesterolemic animals and enhances the antihypertensive effect of losartan in hypertensive hypercholesterolemic animals and patients. Besides, its cholesterol-lowering effect, the ability of simvastatin to ameliorate endothelial dysfunction through increasing NO bioavailability and through suppression of oxidative stress and vascular inflammation may play an important role in these effects.